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摘要 

 

本論文的主旨在研究光纖雷射在通訊系統與感測網路之應用。在通訊

系統的應用研究部分，包括研究可調波長的線性共振腔脈衝雷射、環形共

振腔主動鎖模雷射、與利用摻鉺光纖放大器與 Fabry-Perot 雷射二極體的可

調波長雷射模組。在感測網路的應用研究部分，包含研究具有自我治癒能

力的感測網路，星-環架構與星-巴士-環架構的感測網路，光強度與分波多

工感測系統，應用拉曼光放大器的長距離感測系統，與利用摻鉺波導型光

放大器與半導體光放大器所組成的遠端感測系統。這些應用的原理與架構

已詳盡的分析與實驗驗證，上述的成果預期將有助於光纖通訊系統與感測

網路的發展。 
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ABSTRACT 
 

In this dissertation, we study the applications of fiber laser in communication 

systems and sensor networks. The content about communication system 

applications includes a wavelength-tunable linear-cavity pulse laser, an actively 

mode-locked fiber ring laser, and a wavelength-tunable light source using an 

erbium-doped fiber amplifier and a Fabry-Perot laser diode. The content related 

to sensor network applications includes a sensor network with self-healing 

functions, a hybrid star-ring architecture and a star-bus-ring architecture for 

sensor networks, an intensity and wavelength division multiplexing sensor 

system, a long-distance sensor system using a Raman amplifier, and a remote 

sensor system using an erbium-doped waveguide amplifier and a 

semiconductor optical amplifier. These investigations and demonstrations will 

be useful in the fields of communication systems and sensor networks. 


